
were misdiagnosed as “benign.” All these lesions were
subsequently extirpated, and the diagnosis of papil-
lary thyroid carcinoma-follicular variant (PTC-FV) was
established. This is especially important because a
small subgroup of patients with PTC-FV exists, in
whom the disease runs an aggressive course.4 In fact,
Dr. Renshaw has himself commented on the impor-
tance of accurate diagnosis in similar cases.5,6

With regard to the “overdiagnosis” of a cellular
hyperplastic benign nodule as a “follicular lesion,” this
would lead in the majority of cases to an ipsilateral
hemithyroidectomy with isthmusectomy, a procedure
that admittedly carries some morbidity.7 In such
cases, when complications occur, litigation usually
emanates from poor surgical outcome, and is rarely
directed against the diagnostician. Conversely, at least
in our opinion, the medical (and legal) complications
of “underdiagnosing” follicular thyroid carcinoma (or
PTC-FV in selected cases) cannot be overemphasized.
In addition, the responsibility for the interpretation of
cytologically “suspicious” thyroidal lesions is shared
to a variable degree with the treating physician be-
cause there are several clinical criteria that are, at least
partially, capable of offering guidance with regard to
further therapy.8

Finally, we wish to clarify that, when submitting
our commentary, our intentions did not include either
increasing the risk of litigation in controversial (and,
by default, “difficult”) diagnostic cases or increasing
the existing share of disagreements between academ-
ic-based and hospital-/practice-based cytopatholo-
gists. In addition to drawing attention to the pertinent,
widely accepted definitions and a suggested manner
for their optimal use, we believe that our commentary
emphasized the important need for the adoption of
generally “workable” terminology for thyroid prolifer-
ative lesions by the entire cytopathology (and clinical)
community.
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Stability of Archived Liquid-Based
Cytologic Specimens

In our recent article,1 we reported that long-term
storage of cervical Papanicolaou specimens in

PreservCyt (Cytyc Corporation, Boxborough, MA), a
methanol-based medium used in liquid cytology,
resulted in significant losses in DNA stability and
nuclear preservation. Because of our interest in us-
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ing these specimens as an alternative source of DNA
for measurements related to our studies of human
papillomavirus (HPV) and cervical neoplasia,2,3 we
further examined whether these archived specimens
would support polymerase chain reaction (PCR)
amplification assays aimed at detecting other infec-
tious agents that might be etiologic cofactors.

To readdress this issue, we tested enrollment cer-
vical specimens from 70 consenting women in our
natural history study (approved by the National Can-
cer Institute and INCIENSA [Instituto costarricense de
Investigacion y ensenanza en salud y Nutricion], Costa
Rican institutional research boards), initiated in 1993–
1994, of HPV and cervical neoplasia in Guanacaste,
Costa Rica.2 PCR amplification was used to test spec-
imens for the presence of Chlamydia trachomatis and
Neisseria gonorrhoeae DNA. Paired cervical specimens
were collected at the same enrollment visit, one stored
in PreservCyt at ambient temperature and the other
stored in specimen transport medium (STM; Digene,
Gaithersburg, MD) at �70 °C, were tested for C. tra-
chomatis plasmid DNA and N. gonorrhoeae genomic
DNA using a commercial PCR assay (AMPLICOR;
Roche Diagnostics, Indianapolis, IN) to amplify frag-
ments of 207 and 201 base pairs (bp), respectively.4,5

These target fragments were smaller than the smallest
�-globin fragment (268 bp) that we measured in our
previous report.1

For increased prevalence of these sexually
transmitted infections, we selected a subset of
women who had either at least 3 different sexual
partners before age 30 years or at least 5 different
sexual partners before age 48 years. As controls,
PreservCyt specimens that were positive for either
C. trachomatis or N. gonorrhoeae (n � 10; it was
unknown for which infection each specimen was

positive) and specimens that were negative for C.
trachomatis and N. gonorrhoeae (n � 10) were pro-
vided by Digene and included in the testing, which
was performed in a masked fashion.

PreservCyt aliquots of 4.5 mL were pelleted by
centrifugation and suspended in 100 �L TE buffer
(10 mM Tris, 1 mM ethylenediamine tetraacetic
acid, pH 8.0) for testing; 100 �L of the STM speci-
men was used without additional manipulation.
Specimens were lysed and DNA was extracted using
the MagNA Pure LC Robot (Roche Diagnostics), and
magnesium chloride concentration was adjusted to
1.5 mM for PCR amplification. DNA was amplified
using biotinylated primers specific for either C. tra-
chomatis or N. gonorrhoeae; amplicons were cap-
tured by hybridization to microwells coated with
oligonucleotides that were specific for either C. tra-
chomatis or N. gonorrhoeae; and bound, biotinyl-
ated amplicons were detected using avidin– horse-
radish peroxidase and a colorometric substrate.4,5

Results from paired specimens were compared us-
ing a symmetry chi-square test.

Among the 70 pairs of specimens selected, a
PreservCyt specimen was missing from 1 pair and an
STM specimen from another pair did not amplify;
these pairs therefore were excluded from the anal-
ysis, leaving a final set of 68 paired specimens. The
results of the testing are shown in Table 1. We found
that only 8 of 67 (11.6%) PreservCyt specimens were
positive for C. trachomatis, significantly less than
the 19 of 67 (28.4%) STM specimens found to be
positive (P � 0.012; symmetry chi-square test). (One
pair was excluded from the C. trachomatis analysis
because the result for the STM specimen was inde-
terminate and the corresponding PreservCyt speci-
men was negative.) Similarly, we found that only 1

TABLE 1
Results of Testing of Archived, Paired Cervical Specimens

Chlamydia trachomatisa Neisseria gonorrhoeaeb

STMd specimen

PreservCytc specimen

STMd specimen

PreservCytc specimen

Negative Positive Total Negative Positive Total

Negative (%) 44 (91.7) 4 (8.3) 48 (100.0) Negative (%) 58 (98.3) 1 (1.7) 59 (100.0)
Positive (%) 15 (78.9) 4 (21.1) 19 (100.0) Positive (%) 9 (100.0) 0 (0.0) 9 (100.0)
Total (%) 59 8 67 Total (%) 67 1 68

STM: specimen transport medium.
a P � 0.012 (symmetry chi-square test).
b P � 0.011 (symmetry chi-square test).
c Cytyc Corporation, Boxborough, Massachusetts.
d Digene, Gaithersburg, Maryland.
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of 68 (1.5%) PreservCyt specimens was positive for
N. gonorrhoeae, significantly less than the 9 of 67
(13.2%) STM specimens found to be positive (P �
0.011; symmetry chi-square). The PreservCyt posi-
tive control specimens, all less than 24 months old,
were found to be positive for either C. trachomatis
(n � 9) or N. gonorrhoeae (n � 1), and all negative
control specimens were found to be negative for
both infections.

We confirmed that archival PreservCyt speci-
mens stored at ambient temperature for approxi-
mately 10 years were not suitable for PCR testing,
even when 201–207 bp fragments were being tar-
geted. Previous studies have demonstrated high
sensitivity for detection of these infections in Pre-
servCyt specimens,6 and our PreservCyt positive
control specimens were found to be positive; this
finding suggests that the poor test performance of
the archival specimens was the result of long-term
storage. We previously reported that our ability to
detect HPV using a nonamplifying method (Hybrid
Capture 2; Digene) was acceptable1; nonetheless,
unless special measures (e.g., frozen storage) are
taken to store specimens, they may have limited use
in retrospective studies of HPV, infectious cofactors,
and cervical neoplasia.
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